Abstract: This article reports the 20-month clinical outcome of the use of 4 zygomatic implants with immediate occlusal loading and reverse planning for the retreatment of atrophic edentulous maxilla after failed rehabilitation with autogenous bone graft reconstruction and maxillary implants. The intraoral clinical examination revealed mispositioned and loosened implants underneath a maxillary complete denture. The panoramic radiograph showed 6 maxillary implants. One implant was displaced into the right maxillary sinus, and the implant anchored in the region of tooth 21 was fractured. The other implants presented peri-implant bone loss. The implants anchored in the regions of teeth 21 to 23 and 11 to 13 were first removed. After 2 months, the reverse planning started with placement of 4 zygomatic fixtures, removal of the implants migrated into the sinus cavity and anchored in the region of tooth 17, and installation of a fixed denture. After 20 months of follow-up, no painful symptoms, peri-implant inflammation or infection, implant instability, or bone resorption was observed. The outcomes of this case confirm that the zygoma can offer a predictable anchorage and support function for a fixed denture in severely resorbed maxillae.
T he occurrence of implant surgery complications associated with severe maxillary atrophy and the patient's expectations limit the treatment options for the functional and aesthetic rehabilitation of totally edentulous maxillae. More than 40 years after the discovery of the osseointegration phenomenon, the standard of dental implant treatment has shifted. In addition to restoring function and aesthetics, great concern has been expressed in making the surgical and prosthetic procedures less traumatic and more acceptable and comfortable for the patients based on minimally invasive 1-stage surgeries and immediate occlusal loading. 1 The lack of primary implant stability is a surgical complication that should be addressed immediately during installation because unstable implants allow the interposition of a connective tissue layer between the screw and the newly formed bone, favoring the replacement of bone by fibrous tissue and leading to failure of osseointegration. 2 The accidental displacement of implants into the maxillary sinus has been reported in clinical cases. 3Y6 In patients with minimal residual alveolar ridge height, the masticatory force or the pressure exerted on screwing can be sufficient to move the implant into the sinus cavity. In these cases, implant removal, using minimally invasive techniques whenever possible, is indicated to avoid the development of sinusal pathologic processes.
Implant fracture is another complication that corresponds to 0.2% to 3.5% of the factors associated with treatment failure, with predilection for the maxilla (16%) over the mandible (4%). 7 The main etiologic agents are occlusal overloading, implant location, inadequate denture adjustment, progressive bone loss, metal fatigue, inadequate implant diameter, manufacturing defects in the implant screw, galvanic action, and parafunctional habits of the patient. 8, 9 There is a consensus in the literature in recognizing that severely resorbed maxillae represent a challenge to patient rehabilitation, and maxillary reconstruction with autogenous bone grafts is usually indicated for these cases. However, the reconstructive rehabilitation of atrophic maxillae using bone grafts inevitably involves a risk element because it demands an accurate surgical technique, good-quality soft tissues covering the graft, great deal of patient cooperation, and good general health condition favorable to the healing process. 10 Zygomatic fixtures have been considered an excellent treatment alternative for the rehabilitation of atrophic maxillae because their use avoids the need of bone grafting, decreases the number of surgical interventions, and reduces perioperative and postoperative morbidity, with treatment quality and increased patient comfort.
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This article reports the 20-month clinical outcome of the use of 4 zygomatic implants with immediate occlusal loading and reverse planning for the retreatment of atrophic edentulous maxilla after failed rehabilitation with autogenous bone graft reconstruction and maxillary implants.
CLINICAL REPORT
A 37-year-old white male patient with good general health status sought treatment complaining of dissatisfaction with this oral condition after reconstructive rehabilitation of the severely resorbed edentulous maxilla with bone graft from the retromolar region, maxillary implants, and implant-supported overdenture. The patient reported difficulty in chewing food and mobility of the implants. The intraoral clinical examination showed a maxillary complete denture, which, according to the patient, had been fabricated after loss of the implant-supported denture (Fig. 1) . The panoramic radiograph showed 6 maxillary implants. One implant was displaced into the right maxillary sinus, and the implant anchored in the region of tooth 21 was fractured. The other implants presented peri-implant bone resorption. The radiographic image also showed severe maxillary atrophy with extremely thin residual alveolar bone ridge and bilateral pneumatization of the maxillary sinus (Fig. 2) , which would prevent the insertion of new implants in this region. Removal of the complete denture revealed mispositioned maxillary implants and inflamed peri-implant mucosa (Fig. 3) .
Initially, the 4 maxillary implants anchored in the regions of teeth 21 to 23 and 11 to 13 were removed. The implant lodged into the maxillary sinus, and the one anchored in the region of tooth 17 were scheduled to be removed during the surgery for placement of the zygomatic implants. Gingival tissue conditioning with soft material was performed to eliminate the inflammatory process.
The implants were inserted after reverse planning and following general anesthesia with final torque values greater than 45 N/cm (Fig. 4) .
The abutments and transfer copings were connected to the implants and tightened appropriately. The transfer copings were joined with a quick-setting acrylic resin (Pattern Resin LS; GC America Inc, Alsip, IL), stabilizing the quadruple zygomatic implant system. The multifunctional index was positioned, and an addition silicone impression material (3M ESPE Express; 3M/ESPE, St Paul, MN) was used for impression of the metallic framework (Fig. 5) .
One day after implant fixation, the denture was screwed to the implants, and occlusal adjustments were done to avoid excessive occlusal loading on the implant system. The patient received instructions on diet, oral hygiene, and denture cleansing. Clinical and radiographic controls were undertaken 6 months after installation of the implant-supported denture with metallic framework. After 20 months of follow-up, no painful symptoms, peri-implant inflammation or infection, implant instability, or bone resorption was observed (Fig. 6) .
DISCUSSION
Surgical and prosthetic complications during and/or after implant placement are not uncommon in dental practice, causing discomfort to the patients and requiring immediate treatment. The present clinical report illustrates a number of complicationsVperiimplant bone resorption, loss of implant-supported overdenture, and implant mobility, fracture, and migration into the maxillary sinusVwhich occurred after failed rehabilitation of severely atrophic maxilla with autogenous bone graft and standard maxillary implants.
The mechanical and biologic mechanisms responsible for the lack of primary stability are well defined and lead to implant loss as a result of the lack of osseointegration because of the formation of fibrous tissue at the bone-implant interface. 2 Fracture of the implant body is a rare complication. 8, 9 Most cases of implant fracture occur in partially edentulous patients and in the posterior region of the maxilla because the masticatory forces are stronger in these cases, reaching 200 to 300 N in rehabilitations with implant-supported dentures. 12, 13 The accidental displacement of an implant into the maxillary sinus is an event documented in a number of case reports 3Y6 and occurs when the distance between the maxillary sinus floor and the residual alveolar bone crest is minimal. An excessive occlusal load on the denture or lack of primary implant stability may move the implant into the sinus. Some hypotheses to explain the migration of implants into the sinus cavity have pointed to pressure changes in the nasal and intranasal cavities generating a suction effect, bone destruction by infectious processes at the implant site implant before or after its fixation, and excessive occlusal load. 6 All these complications, allied to the patient's refusal to undergo a new grafting procedure for maxillary rehabilitation, supported the decision managing the case with the placement of 4 zygomatic fixtures in an immediate loading system. The placement of double zygomatic implants bilaterally is well documented in the literature, 10 ,14Y16 with an extremely low implant loss rate. 10 However, few studies have evaluated the survival rate of immediately loaded zygomatic implants. 10, 16 This clinical report suggests that the placement of 4 zygomatic implants with immediate occlusal loading is a viable and effective treatment option for the rehabilitation of severely resorbed maxillae alternatively to maxillary reconstruction with autogenous bone grafts.
